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EDITORIAL

Although w¢ have a considerable amount of material for
this cdition of th¢ magazinc, it scems that its future is
not assurcd,

Wc have not had many suggestions about its
development nor have we received many articles recently.
It appcars that in ixany schools the magazinc is not read,
Perhaps if there was a charge the magazinc would be
valued morc but then we have to produce all the apparatus
nccessary for collection of subscriptions ctc. and this
we don't want to do,

How can we get more teachers to read the magazine?

Plcasc cncourage any tcachersof mathematics to read
it and to help make it of more valuc to the South Pacific.




HOW HIGH THE BRIV

e

All over #iji, rivers rose hirh at the time of Hurricane Bebe.
The Sigatoka River was no exception., On Tuesday morning we
watched the river rise from lts dry season level to its disas-
trous flood level. For a lons time after, many teachers,
villagers, and people around the Mission asked just how high
did the river rise?

This was Problem Number One., Some time later I put the ques-
tion to my Class €, Their estimates ranged from 10ft to 50ft,
but most settled for around 2%ft., .50 we decided to find out.
The equipment available was several lengthy pleces of string
all knotted together, a blackboard protractor, a stone and a
battered chain tape.

o
N 1ver~

The method seemed simple enough (though perhaps a bit sophis-
ticrted for the children at that time) - stretch the string
from A to B, A the level of the water at time of flood, B the
level of the water on day of calculation; measure the angle
of elevation at B; find actual length of string, and from
scale drawing; measuré AC,




Problem Mumber Two: how to ¢et string across the river, We
decided that lMerewal should stand on our bank of the river,
while the boys took the other end of the string across the
river in the cunoe, They first poled up-stresm to counter
the very strong current, and 3o arvived at B, However the
river was too strong and all :’00ft of string meant to go
across the 90ft wide river ended in it, and well down,

-
-

e

—
corren’

Niko, a fairly strong Doy, decided he conld swim across the
river holding the string, and since this was a fairly common
practice, we let him try. However, he too miscalculated and
finished well down-stream, leaving the string behind him,

The third method proved more successful. Samuwela stood on
the river bank, attached the string to a stone, and with an
almighty heave, threw the stone and string across the river.

We then pulled the string up to point A and pulled it tight
to winimize droop (all knots held) and measured the angle of
elevation at B.




The string was later laid ncross the playing field, and by
measuring it with a chain tape, it was 213ft. The angle
measured 15°,

zlaf“f

The next step was to make a scale drawing on graph paper,

From that we figured the river rose 54ft, We than had to add
another 4ft to take in the difference of levels prior to flood
and at time of measurement, The river rose 58ft altogether.

I am not sure what to allow for error in measurement. A 2°
error put the rise at about 45ft (+ 4ft) still making the rise
around the 50ft mark, Little wonder that many people lost
their food crops.

Well, it was an interesting morning's maths, but our only hope
is that the problem doesn't rise again.,

Laurie Williams
Bemana Mission Schgol
1972 '
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HOW DISCOVERY METHODS HELP UG
IN THE LVWRNING OF MATHLMLTICS

Editori~1l note: This is ~n bridged version of ~n cgsay
produced by r third yerr Diplon~ student ~t U.3.P, in 1972,

Onc of the nost inportant ~ims of n-thomntics tenching is
tn prcvide u~themnrticnl cxpcericneces which cn-ble nupils to nnke
obscrvatinng, to discover p-otterns ~nd rclntionships; to daevelop
concepts, to draw logical conclusions, to oxpress thoughts
cccurntely, and to form gencrnlisatinns, Sccondly; they nust
have tiuat understanding ~nd ahility to ~pply these principles
to wider ficlds.

The question is "How cin these ~ims be achieved?" Whnt
method should the nnthemntics teacher use? There 1s: no single
best approach to the teaching of any subject. There arec so
nany conbinations of appronches which can be uscd for effecctive
teaching but this largely depends on the naturc of the teacher.

The best teaching is that which is intellectunlly stimue~
lating to both students and teccher. If a subject is dull,
onc ¢n imnmedintely gucss that the tencher is aporoaching it
from the wrong angle. "Variety is the spice of life", and so
it is in the hands of the tencher to moke the lesson more
intcresting ond lively for the students, The tencher must
choose the content which will be nt the standard understandable
by the pupils., That is, the work should fit the cnpacity of
the child. VWhen n teccher stonds in front of z class nnd
strrts tnlking, the students get the iden thnt whatcver the
tencher says is true ~nd they tend to take in every word said
by the teacher, But thiseis not the best thing to do. More-
over, o tencher must not be tnlking 11 the time or clse he
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becories o~ "Jur" nerely pouring knowledre into the "mug" - the
child. Ono must nnt forget the fact that children are inquisi-
tive. Thoy ore ~lwrys curi~us to find out thingc for thenselves
~nd if their tencher uses "ch-lk=~nd=t1lk" nethnd in ~11 Dis
lessony then these punils will surcly beconc 'sloppy'! thinkcers,

However, if we consider n naths lesson, we notice thnt
thcere 2re so reny things wvhich the children c~n dn by themselves
under the tcncher's guidince. Sinece pupils len~rn, remember nd
arc ble to ~nply best those things th~t they have discovercd
for themselves, the tceacher should put them in situntions where
the students c~n discover things for thomsclves., By doing this
~ child goets the opyortunity to discover fncts, nrinciples ~nd
rel~tionships for himself rather than the tecocher telling him
cverything. This will lcnd them t2 iavent their own mcthods
for s»lving problens,

Susnoase, in geometry, the teacher is denling with theorenms
c~ncerning ~roperties of trinnzgles, If he ~sks the closs "$o
prove that the sun of the interior ~ngles of » tri~ngle is 180
degroees", then obvionusly therc is nothing lcft for the clnss
te discover, But if the problem is wordcd differcontly, such ~s
"C~n you discover nnything special 2bout the interior cagles of
2 trinngle?”, the students will try their best t~ find an answor
For thceisclves and crupote with their classmtes to scc who is
the first onc 5 produce ~ good ~nswer,

At this stage, I would mention something nbout visual
nids, These visual rids ~nd manipulative materials ore very
uscful during the concent-building rhase of c¢nch lcsson,
Children lcorn nore from these ~ids thon from the teacher's
lccture on the sanc topic,

“hile we are still on this theorcem, onc of the very sinple
visunl aids which came into ny nind is ~s follows:
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c- .}

If we fcld the three corner:z of the trianpgle, the three
angles come together to form adjacent angles on a straight
line., Since their sum is 180 degrees, then one can say that
the interior angles of a triangle add up to 180 depreecs,

Also from the same piece of apparatus we can prove the mid-
point theorem which says that the line joining the mid-points
of two rides of a triangle (DE) must be parallel to the third
gide (BC) and also equal to one-half of it" lengtn.

"Men dealing with constructions, such as construction of
triengles, ansles of %0%, ©0°%, 90°, perpendicular bisectqrs,
etc,, 1 Came acrcss o teacher who told the class each step and
did the actual construction on the blacktoard. During this
particular iesson, most of the students, ecpecially at the
back of the classroom, were not paying any attention to what
he vas zaying. Un the next day, he asked one of the pupils to
conziruct an anpsle of GO% on the blackboard and explain to the
. class how to do 1t. T was not surprised when e said he could
not do tt. I ypersonnlly feel that if the teacher had esked
the ~hilo 00 L. tind the construction by themselves, then
surely most of them would have rememtocered the solution,
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trohlema, aas the wothensticiapn any, cre the “very flesh
and blood of nsthematics" and should aprear at every stage of
tesching tuis subject, The problems must be real ond signi-
ficant - they muut arise from the intevests and activities of
the children., tuzzles are of great help, Children who know
nothing about mathematics will tend to apprecinte this sube
Ject Lhrough juzzles, marmic squares, ete,

One can always start a lesson with a puzzle, For
example, when teaching a to.ic like 'Relations and Functions',
the teacher is in a dAifficult position because there is very
little chance of making the lesson lively. However, the
teacher can start off doin/ some wark on number machines,

Let us look at one example,

I

Number Mochre .i} Dvub&xy Machine

e g

The above machine does the job of doublines any number
that is put into the machine, i.e. when we put the number 2
inside the machine, the number which comes out is 4, 3o if
we give this problem to the class, they can build up a set of
numbers, i.e. {(-,4), (5,A)y, (1,2) « ¢« « « ¥« The machine .
can be used in another way. The input number and the output
nunber can be riven, nnd the clacs can be asked to explain
the function of the machjine., ™his will lead them to find the
relaclon"hiv betweer numbers =nd seems a good introduction

]:KC!' the topic,

wll Toxt Provided by ERIC
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Geobnards ~re lso vory uscful pleces of apparatus in
the teaching of nctheustics, esoecially 'ARLAS'. The children
c~n n-kce¢ vari~us sh-pes by using rubber bonds nnd they can
¢unpoere their sizes by c~lculatinem their ~reos "nd so on,

There are nany nare rcthods of tenching this subject
through the use »f thesc sinple visurl ~ids and ~pparntus
which hc¢lp the students to find out frcts for themsclves.

4 quiz is ~nother wey of finding out how nuch the students
kncwe It cnn be held once n weelr or twice ~ rmonth on onc of
the topics that they have becen tought. This will ennble them
to kecp up with their work nd to do some rescorch ond in sonc
cases, practical observations on ~ mroblem which noy be onc of
the questions in the cquiz. Most »f the tcachers think it is o
waste nf timc ond igirerce them, But it is morce intcresting than
a lccturc,

I hove cxplained how gone visunl c2ids cnn be uscd in 2
noths le:sson ~nd now the students con usc ~onarntus to solve
probicns, When faced with & nroblemn, = child at first will not
know hrw to mo ~brut it. But if he draws a disgran to illus-~
trate what the preblem nslzs for or if he thinks that some
apporctus 2re necded, then he should be in a poasition to solve
the problen by nrnipulating thesc ~bjects. 4Lpr arntus ~nd
booklcts cre being propered by loc:l tcecnchers, 1octurers;
Educati~un Departmcnt ~fficials ~nd the UN.D.¥. Curriculum
Developnent Unit, The tcachers who use thesce texts nust be
proud to say how the tenching of maths has been nade casier
with the help of thesc materinls, cspecially at Form I and
Forn II levels,

Befnre I finish off this c¢ss~y, I would likc tn include
sonic puzzles which will be <f intcrest to sernic studcents,
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l, !M~pgie Sgu~res

Hove arch puplil draw four 3 by 3 squarcs as shown bclow,
The 5 spall squercs in cnch row nnd in cach colunmn are to be
filled with orronpencntg of the given sct of 2 nunerals such
thet the sum for c¢rch row ~nd cnch colunn is 6, Onc typicnl
snlution is miven for cach set.

Given sot: Given sct: Given sct: Given seot:
{1,2,3} f1,1,4 {0,1,5% {0,2,4}
12z, 1[14 |
i PR -
c'21s _ 3
té:[j;;f;' r::___;._. |

Fill in &che rest of the squnrcs. Can you usc diffcercent scts
nf nunorals such th 't the sum for ¢och row ~nd each column is
7’ 8’ 9’ th.?

- T ‘ ' '. '
2. 0 i 1] 2 4l 51 6] 7 '} 81 9
10 {1112 |13 |14 |15 {16 |17 |18 | 19
2012122 |23 |24 |25 |26 |27 {28 | 29
20 {21 |32 |33 ({34 |35 |56 |37 ]381 329

e e

50 | w1 |42 (43 |un (45 [46 |47 [ 48| 49
50| 51(52 |55 |54 (55|56 |57]58]59
GOl 6l |621|63 |6t |65]66 |67 _68 69
70| 71 {72 |75 {78 |75 | 76 | 77 | 78 | 79
180181{82 183 {84 {85|85|87188]189

190191192 (95 194 195196 :97 (98|99

N
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(a) To solve %% + 5 = [:], find %% in the tnblc ~nd mnve 5
spaccs to the right.
(b) Te solve 42 + 10 = f:,, find 42, 2nd move dGown 1 specc.
(c¢) To snlve 28 + 13 = L:ﬁ, find 24, nove d~wn 1 spncc cnd
nove 3 spoces to the right.

Cen y>u sug-cst 1 rule for subtrictinn ~f nunbers?
Verify your nnswers by using cexamples fron the tnble.

5. loce 20 tokens (bottle caps, coins, sticks or other
suitblec -~bjeets) in  stroight line., Bxplein that this is a
"toke ~way" grne.  Two players toke ~lternnte turns and play
by the rulc "at ¢mch turn you may take 1, 2 or 3% tokons". The

player who tekes the last token wins the gnne,

"hen introducing the gome, the tcacher should be one of
the pl - yers, & rupil the other player, and the rest »f the
clans should obgscrve to sce if they con discover how to win
always, Let the pupil start, At cach of y~ur turas tnke
cnougly tekcens tts nwnlie the total taken by both players coual
te 4 for thot turn, If the pupil tokes 1, you toke 335 if he
tekes 2, you trke 2., You will »lways win provided you don't
start wnd s long ~s the sther player is unnware of the
vinning pettern,

Once o pupil hns discovered the winning pattcrn; he
tokes the tencher's place,

The totcl number of tokens cnn be any rultiplce of 4,
nnt nccessarily 20,

Chaondr» Moni
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AREA OF A TRIANGILE
SOME FROOYS OV THE FORMKULA A = % bh

Right angled triangle

e T ey

L3
o
4

Thie *riongle PQR is » half of the rectangle PQRS.

Area A POR = % (area rectangle PQRS)
= % (bh units?)
= % bh units®
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General triangle (algebraic proofs)

Acute angled triangle

Avea A ABC = Area A ADC + Area A CDB
=« % ph + % gh units®
= %h(p+q) units?®
= % hb units®
= % bh units®

Obtuse ancled triangle c

= S )
3 Fp

Area A ABC = Area A\ ADC ~ Area A\ BCD

= % (b +p)h - % ph units®
% b + % ph - % ph units®
% bh units®

i
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General triangle (geometrical proofs)

Method 1 ’
()7
(c) (@ ®)
& 1 (1 R!

Take two identical cardboard triangles PQR and PLQRI,

Cut the second triangle as shown aﬁd rearrange the pleces like
this,

@) (.Y

)

P R

= f.
-

2 X Area A PQR = Area rectangle PRIM
Area A PQR = % bh units®
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Method 2

Cut the A PQR and rearrange the pieces as shown,

Area A PQR = Area rectangle PRTS
= b x }gl-units‘?
= % bh units?
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Method 2 (paper folding)

7

7/

S
— T —

4
O

v

[}
N

Folding the triangular pieces z;bout ST, TU and SV we see that:

Avrea A PQR = 2 Area rectangle UVST

= 2x%x%unit.sz

= % bh units®

E. H. Leaton
UON-D.P., UOSOP.

Editors: Do readers know of any o'ther simple ‘methods for
proving mensuration results like these?
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MARILY FOR CLILDYON VHCG DROP OUT (' SCHOCL

Tha majority of children who conter Primary schools in
Fiji drop out at thce end of Primary school or at the cnd of
the Fornm & year, Only a minority of our entrants continue
their schooling heyond Form 4, I fecl gsurc that the same
sort of thing occurs in nther countries in the South Pacific
region, '

How relevant are our mathemﬁtics syllabuses to the nceds
of tlicse students (who arc the najority of our students) when
they leave school and mo looking for a joh?ﬁ’Our present
syllabus is designed to cover the topics that are needed for
the New Zealand School Certificate Examination, and it seems
likely that wvhen a South Pacific fxaminations Council comes
into existence in the not-too-distant futurehthe syllabus
will Dbe designed arcund the requirements of their equivalent
of the lew Zealand examinatinn. But the majority of our
students do not sit the School Certificate examination; and
it is difficult to see how the syllabus meets the needs of
these students,

At »resent the syllabus covers the following wmajor areas

~of mathematics:

alzebra _

seomnetry (either Iuclidian or transformational)

statistics

trigonometry

comsutation (such as arcas and vo.umes, and decimals),
How many of the students who drop out at the cnd of Form 4
have ony use for algebra, geometry or trigonometry later in
life? Not many. DMost of them are only too happy to forget
these subjects, and they manage to live the rcst of their lives
(successfully) without any further necd for thcse subjccts..

O
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So far as these students are concerned, much of the
mathematics we tcach them is o waste of time. -And, worse
still, the students fcel that they are wasting their time -
how often does thc teacher of a lower-strecam mathematics class
have to mnswer typicel guestions like

Ly are we doing this topic?

What use is mothematics?

Why do we have to lcarn mathematics?
Suestions like thesc are difficult to answer bcecause much of
the mathematics we now teach is irrclevant to these students.

Vfhat can be donc chout this?

Onc popular solution to this problem is to graft extra
topics onto the syllabus such as 'bunking', 'hirc purchasc!
and 'sccial arithmetic', in the hnpe chert thesc apparently
cveryday tonics will pgive the syllabus o flavour of rclevaace.
The hnopec is, I think, misplaced for two reasons, Firstly;
tonics like 'bapkins' and 'hirce wurchasc' are 2rid in the
sensc thot it is very difficult for the tcacher to make thoem
intcresting to the students. And sccondly, thesc topics are
only margzinally more rclevant than topics such as algebra and
triconometry because the only contect moast lcavers will have
-with banks is when they go there to cash a cheque (which
hardly nccds cxplanation) or to raise a loan (banks cmploy
experts to cxplein to customers. the procedurc for raising a
loan), and if they 7o to a hire nurchasc firm for goods I am
surc the salesman would be only too hapny to oxplain to a
potential customer the ins and outs of a hire purchase agrec-
ment.

Is there an alternatiﬁe solution to the problcmn?

I suggest that we look at the problem from a different
point of view and ask oursclves 'Whot kinds of attitudes
should studcnts who lcave school at the cnd of Form 4, or

ERIC

IToxt Provided by ERI
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carlier, have townrd mathemetics?! They sheuld leave school
feeling tliat they know somc vorthwhile mathemnatics,
‘eonfident of their ~abhility to solve mathematical
problems,
flexible in their thinking about matheomatics and
other subjcctse.
This goal could be acliicved using o combination of two:
aporoaches to the tenching of nathemntics,.

In the first place, mavhenatics should be taught in cone
Junctiocn with othcr school subjocts such as Science, Social
Scicnce and Technical work. (Too often mathematics is taught
as on isolated cxcercise which has no application or signifi-
cance in other subjcets.,) Tor examplo; o tonic such as
statistics could be taught from onc point of vicw in the.
mathematics class, from another noint of view in the scicnce
lab (c.e designing an experiment rathering ccolozical data),
from a third ﬁcint of view in the Social Scicncc room (c.f.
the interpretation of trade fipurces), ~nd from yct another
point of view in the technical workshop. An owmproach like
this obvirusly nceds carcful plonning so that the tceachers
of the 'WIIOUS subjects orec working 1n closc harmony and S0
that the children's undorstanding of the topic is reinforced
by sceing the topic from varicus vicwpoints, The torlc would
then immediately become more mecaningful to the children
bccause thcy cwn gee its relevance. [IPurthermore, this kind
of 2p roxch also obviates an cducationsl problcm that must
conccrn teachiers at 211 lcevels, nuaely the tendency of school
children - particulrrly sccond ry school children - to think
of thc subjects they lcurn as cxisting in scparate compart-
ments, with no opplication outside the specific areas in
which the subjocts are taught,

I think I would po so far as to summest that, for a
,~lass of pctential leavers, a mathematical topic that cannot

RIC

Aruitoxt provided by Eic:
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be taupght in the inteprated mronner sketched above should not
be tnught at all, '

In the scennd place, nur teaching approach should be
designed to cncourage students to do their own mathemntics,
and to cyxplorc topics thrt they find marticulariy intorcsting.
Students who mrke their own mathematical discoveries arc more
likely to rcmember what they have lcarned, they arc more
likely to understand whot they aro doing bocause they are
working at thcir own pace and their own level, and they arec
more likcly to enjoy whet they arc deing because they arc
doing what thcy onjoy. They will also be more confident of
their own ability to understand and cope with mathemotics for
the reason thit the mathematics they have donc is the product
of their own ingenuity and skill, In this tcoching situction
thce tcacher's role becomes the role of a person who helps
where necessary, cncourages students who ore in difficultics;
and shcpherds back students who have strayed from their goal,

Perhiaps if we tried this kind of approach with our drop-
outs we vould at lcast produce leavers who had some under-
standing nd appreciation of mathematics, nd who did not
rezord mthemtiecs as just onc more of the subjccts they
found incomprchensibly difficult,

Re H., Metcalfo
UsP
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A NIETD CROLS HUNBLR  ULALL

CLULS ACROSS

l. The cubc of a whole number.:
5. The number of souarc inches in a square yard.
G. The number of cubic inches in a cubic font,

7. The number of millimetres in a metre.

CLUGS OWNW

l, 4 number which is unchanged if the digits are
reversed,

2. A vrimc number,

e The number of fcecet in a mile,

&te  The number of seconds in an hour,
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CONSTRUCTION OF A BRLACKBOARD GRAYH BOARD

(1) This should be of a similar shape to the graph paper used
by students, but on a larger scale, say 3" squares,
e.g. peper 11" x 7", graph board 33" x 21",

(2) The bourd can be used horizontally or vertically,

CONSTRUCTION PROCEDURE

ot R

(1) Cut plece of old black board (or other board and paint it
with blackboard paint) 27" x 39",

(2) Attach board to a frame for strength,

(3) Draw up graph grid, using 3" intervals, in pencil., Leave
a side margin all around for writing labels on axis, etc.




(4)

(5)

(6)
(7)
(8)
(9)

(10)
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Place sticky tape (masking or cellgtape) down each side
of all vertical lines leaving a T% gap. Tape off both
ends of the lines,

Peizt in all the vertical liines thickly with white paint.

Tape

White Paint

Tape

.“\\

3 N

NI

7".7//.////.7 ToTIP T L2 TTT T
- 4 e, o e .

Rt e e L

Renove the tape while the paint is wet.

Leave the paint tc dry completely (1-2 days).
Repeat; steps 4 tc 7 for the horizontal lines,
Faint s white border also g" wide,

Detajl of the hanging bracket :

Tuhinga\ ooo

14

@) emm—==/" ~._ Ivo of these attached
OI

— ~to the wall
o

[+

\.. A
Two of these on a horizontsl side.
two on a vertical side

The board can be attached to a wall with the brackets
illustrated above made of welded steel o1 hooks and
eyelets could be used, If brackets or eyes are used
place them the same distance apart, ‘

From a Nauru contributor
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TUACHING DATUENHATIC ) T A SECOND LANGUAGE

I like to define lanmuare in two broad caterories - 'basic
functional language' and 'special language!.

e

LANGUAGE
Lasic Functicnal Lanpuage Snecial Lanzuage
The basic language we nced The terms that belong to a
to comawunicate ony idcas., specialist field and that
The most important elements have an explicit meaning
in this section are the when applied to this field,
structural itens of the
languuge;
Vorbs
Deterniners with countable Such terms as comuutsative,
and uncnruntable nouns, associative, pie, angle;
Articles, : curve, intersection, data,
Connectives, etc., etc,, in mathematics,
<rcpositions, etc, Also the symbols uscd to
express mathcmatical ideas.
Googranhy, History, Econo-
mics, Tlcctronics, Enginecr—
ing, ctc., all have their |
own special language.

The basic ideas I discuss below apply to tcachwng any
gp001allst subject, but as I have becn asked for comments on
'Teaching Mathematics in a Second Lanruagc', I shall confine
mysclf to this subject.
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HAVE YOUR CHILDREN THIS
UNDUR MIANDING O
FUNCTIUN:L rANGUAGL
THAT '/ WOULD HXTECT A
NATIVE SPIGIER OF THE
LANGUAGE TO HAVE?

If your answer is 'Yes', then you have the rclatively simple
task of estublishing the concepts conveyed by the special
lanzuege of mathcematics,

Howover; if you answer 'No!', then your whole approach to
mathcmatics must be o double one - to still tcach the concepts
conveyed by the special languege of mathematics, but also to
ensurc that the children have the functional language that. allows
then to understand and to express these mathematical ideas.

_ ithout doubt, we con assume that if we are working in a
sccond lanpuage, our children will fall into the second categony;

GO TASK T5 IW 0 PEACH FUNCTICNAL LANGUAGE?

I think wc can rceasonably say that this is the job of the

Languame Upecialist, In teaching a Second Language, he will-be-- - —-

using a logically designed teaching plan and will systcmatically
tecech to the children the structure of the 1anguage; vocabulary
and the social significance of the languaze., This task is ncces-
sarily slow, particularly in the early stages as the second
language may bear no resemblance to the mother tongue of the
lcarners; the lcarner must lcarn to automatically respond in the
new languages langunge is so tied to the culturc of native
speakers of the lanmuage that cultural and sociel clements mg
necd special cmphasis in the teaching programme., The languare
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gpecialist will always try to use the known to teach new items,
The need for this is so obvious. To do otherwise would be like
trying to teach the Iythagorean theorem before a child has an
understanding of the idea of triangle, Yet, earlier I stated
that the mrthematics teacher, teaching via the medium of a
second language, must teach the special language of his subject,
but also ensure the children have the functional language to
understand and convey mathematical ideas., Now having confused
the issue by stating that the language specialist should teach
the functional language, where do we stand as teachers of mathe-
matics? - |

s o THAT?

I feel that the illustration above left portrays what is
happening in wsny areas of the South West Pacifiec. (It may not
be in yours; I conrratulate you.) We have the language speci.-
alist battling away trying to establish in his students basic
functional language, while on the other side we have the
specialist in his subject trying, without due regard to the
level of functional language, to pull on his side of the rope
and desperately trying to teach his subject., Confusion on the
part of the learner is all that can result, Surely the picture
should be that portrayed on the right where the two specialists
ERjkjtogetber to lead the child towards an understanding of

IToxt Provided by ERI
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both specialties. At the primary level the teacher is both
specialists as he teaches all subjects, yet 1t is interesting
to see the same teacher so dedicated to teaching the prescribed
" language work ruining his efforts by disregarding language con-
trol in other subject areas, At the secondary level we usually
have two different teachers in conflict, each often secretly
blaming the other for failing to produce results,

3

?

WHAT IS5 THE ANSWER? .

1f you are a primary or secondary teacher, you must be
aware of what language structures and vocabulury have been
taught to the level at which you are teaching. Teachers throw
~up their hands in horror at this idea, yet abt the lawer school
levels you have an excellent reference in Miss Tate's Handbook

on Oral English. At the secondary level there must be liaison

between the specialist teachers, Hchemes of work geed *s bes
compared so that the language teacher knows what functional
language 1s needed by the mathematics teacher, The mathematics
teacher must know what has been taught and attempt to HRASE
QUESTIONS, FROELEMS AND EXPIANATIONS, etc., using the known
structures,

This brings us to a point where there are conflicting
opinions.

O
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I

l S~ - DO WE USE 3rECTALIST SUBJECTS/ 7059(94)
705, M h) (—7
%) Verb () {MATHEMATICS, SOCTAL S ‘CIENCE,+ Iy 5

Rdfd .‘i.‘..............} TO TEACH
FUNCTIONAIL IANGUAGE?

or

- DO WE ATTEMPT TO KEEP WITHIN THE
KNOWN FUNCTIONAL LANGUAGE WHILE
TEACHING OUR SPECIALIST SUBJECT?

We find keen supporters of both principles. The first
group argue with merit that by using mathematics to teach
functional language we are strengthening the children's
language and at the same time helping the language specialist,

Their opponents argue strongly that there 1s enough
special language to be taught in mathematics without confusing
the children by also trying to teach functional language.

~ Let me elaborate with some examples., If we consider the
terminology that has explicit meaning for the mathematician -
when discussing sets, we include element, member, braces, sub-
set, superset, universal set, cardinality, ordinal, union,
intersection, disjoint, null, ..¢e...... When these terms are
mixed with basic functional language which is limited, do you
wonder why confusion over the meaning of terms arises? I
agrea that some of these terms cannot be replaced with simple
phrases or words that convey the mathematical idea and that
are part of basic functional language, but many of them can,
For example, why talk about 'the cardinal number of a set®
when we can say ‘'the number of elements (what is wrong with
things) in a set'? Why talk about 'disjoint sets' when we
U n 'sets that do not have any elements that are the same'?
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Why tallt »f the 'null set' when ve con say 'the empty set'?
Mathematicians, I can ses you have angry thoushts ready to
exvress, but let me finish, T do not say we should nnt teach
the terminolosy of Mdthematics; but we do tend to teach it
~hen the basic functional langu:ige of the child is not devel-
opud sufficiently to allow a great number of specialist terms
to become established without causing cranfusion. T am quite
happy that specialist lanruase is taught, providing this is
done in a2 way that follows the principles of teaching a second
laniuege, and that doesn't.meen thet the teacher says, 'We
call this ____ ', and the children are expected to under-
stand the term., Adequate time must »e given for the learner
to meet the idea in varying situations and 21so to use the
languace again »nd acain and cstablish automatic response.
Much of this can be done incidentally ii the teacher uses
functional lanmuaze as well as the siecial terms, I argue
that wintil +he svecialist tecacher nays due regard to functional
lansuage the children understand, and to the principles of
teaching & second language, language should be kept uvithin the
controls alrcady established; znd spnecialist lanpuage kept to
a minimum wvhen this is wnossible,

A DD TCL WHL CCUDRSE  RITUHRS

To ~ok teachers to exercise cortrol in their use of
lansuage is quite an imposition. They must study and colla-
borate with others to do this. 1T constitutes an extra burden
for them., 3ut I cannot see any excuse for the course writer
ho does not learn to use language controls in his writing.

It is a little like the Englishman being expected to eat his
roast beel with-ut any Yorkshire pud., I mu~t admit that our
U.N,D,7", lathematics Specialist does pay duc resard to this
matter, ~nd desvite the fact I should not deviate from the

O

RIC

Aruitoxt provided by Eic:
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mathematics theme, I must take this opportunity to point out
that in other specialist areas this is not always so. The
teacher in the classrcom has enough problems of his own without
having to inherit yours.

SUMMARY

1.

<
\\\\\ o

——

L = {Language }
S = {Specialist Language }
L - 8 = {Functional Language }

2. KNOW WHAT FUNCTIONAL LANGUAGE HAS BELN TAUGHT AT YOUR
LEVEL, ,
Primary teachers - Study Miss TATE's HANDROOK ON ORAL

BNGLISH,
Secondary teachers - Study TATE and collaborate with
your other speciazlists,.

- 3. USE KNOWN FUNCTIONAL LANGUAGE IN YOUR TEZACHING,

- Teach specialist terms when functional ﬁ?
language is well established,

- When teaching specialist language
pay due regard to the principles

ER&(: of second language teaching.
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De
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COURSE WRITFRS

Don't hand problems caused by your inefficiency to
teachers,

FINALLY, A WORD FOR THE DAY

K I 5 S

[

Keep It Simple, Siri

J. Keown
Department of Education
Rarotonga
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TOPOLOGICAL YUZZLES

Editorial note: On pages 53-55 of the January edition of.
Mathematics Forum there were four apparently different puzzles.
Laurie Williams /Stella Maris Frimary School, Suva/ has in this
article shown how their structure and solutions are of the same
type. Geometrical problems like these in which distance and
angle are irrelocvant come under the neading of TOPOLOGY.

i
[fx \7/"‘ J River

Is it possible to go Is it possible to trace
over all the bridges around these shapes
once and once only? going over each segment

once and once only?

Many of us will have spent some time trying out these puzzles,
tracing over the picture, using up masses of paper, and then
forgetting whether we'd gone over this bridge, or that side,
and ending up giving them to our children to solve,  In the
first puzzle, we may have tentatively said that it was not
rossible to cross all the bridges, but at the same time. not
béing too sure that our trials may have been in error. The
same may have been the case for the second and third puzzles,

b

@ ough our answers were perhaps a little more definite.
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Looking at the bridges puzzle, it may be a help to draw a dia-
gram showing all possible paths over the bridges,

Ny o, ) ) - - ®
~, /,— P e e ] “-— haka
. ﬂ\\-\ =N\ /
/ \
<\
', \ /' \\~\.‘__ -t &
= \\.... ad
i - -
L

—-—

—-

Now we have a link with problem'2 ~ that of finding a path
over all segments without going over any segment twice.

. /‘\.
\
/."‘\ / \
{ ) RN , ! \
. - ———
v v v vn ~ 4 |\\ ~
A 4 .I o | NG
!\ B RN
4 ’ ] 1.7
i ! /f ] N, .{.—'_.__
@~ -9
- C
(a) (6) (e

Can these puzzles ve soived by means other than trial and
error? ’

To do this let's call each large dot a 'node', -If there are
1, 3, 5, etc., segments leading from the node, we shall call
it an 'odd node'.

Figure a has 4 odd nodes,
Tigure b has 2 odd nodes.
Figure ¢ has 4 odd nodes,

WLy choose 'odd nodes'?
When there is one path leading to a ﬁode,

to go over the scgment, we must either .4,—«“’.
ﬁfart at that node, or finish there,
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Where there are two segments, we can go
'_'_/"_-—-}\-

to the node and away again, -

Where there are three segments to the -
node, we can go in and out, and either -~ {

start at the node or finish there, 7

Similarly, with & 5 node, we can go in and out twice, and
either start or finish there. '

Now if a network has more than 2 odd nodes, can we start and
finish at more than two different places?

This leads us to one of Huler's laws for Networks:
'A network can be drawn in one
stroke if there are no more than
two 0dd nodes. Such a network
is said to be Unicursal.®

This means that figure a - with 4 o0dd nodes - and also figure
¢ cannot be traversed, whereas figure b can.

Problem 3

c

Can you draw a curved line that

crosses every line segment once S
and once only?
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A fipure can be drawn showing all the possible paths crossing
the line segmeats into each region,

Regions can be thought of as being represented by the heavy
dOtSo

Note: Going from A to B as shown is equivalent to golng from
A te O to B,

J",O.B ‘_,4pj
r e

/ /
A B /
\ :

{

vd}.______‘. A

(e A
B ) \

\\ w0 G AN s

SIS S STe 0
If this nectwork can be traced around crossing each path once

and once only, this means that we can draw a line crossing
every line segment,

Looking at the diagram we see that there are more than 2 odd
nodes (there arc 4 odd nodes)., Therefore we conclude that the
netwark is not traversible, i.e. there is no line crossing all
ggzments.
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Problem 4 The Domino Puzzle
Is it possible to arrange the dominoes in one ling?

'The complete set of dominoes 1is:

(o | o | 1|71 z |2 3[3
o] 1] 112 | 2 3
ol 2 1{3
B

We can show the dominoes with a 'O' in them by the various
segments below,




Bach continuous path represents a sequence of dominoes., Thus
this sequence of dominoes

T3 12 [E7) (e

would be shown by this part of the network:

The problem of putting the complete sequence of dominoes out in
a line 1is equivalent to traversing the network in one stroke
of a pencil,

Can this be done?

By looking at the network we find that there are four odd
nodes, and therefore there is no path - and consequently no
continuous sequence using all the dominoes,

What if you have s whoie set of dominoes with numbers from O
to 6? Can you.arrange them in one line? Try it with a net~
work - but watch out for Diagram Dazzlel!!! You will find that
you can,

Note: A pamphlet on Topological Puzzles will be'produced soon
by the U.N.D.P., Curriculum Development Section.

Laurie Williams
Suva
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CONJURING TRTCKS USING THI BINARY ZYSTEI

~ TRICK 1
8 12 4 12 2 10 1 9
9 13 5 13 3 11 3 11
10 14 6 14 6 14 -5 13
11 15 ” 15 7 15 7 15
A B : ' C D

- You ask somcone tn think of a nunber beotweon 1 and 15.
- You then ask thew to tell you whick cards the number is

- You tell then immedintcly whot their apumber is,

HOT 7S 1T IONE?

Supposc you ~rc told the nunber is on cards A, C nnd D,
You first »nroduce the nunmber in the Binnry Systern like this:

Y B ¢ cv »v
1 0 1 1

You then chrnge the Binary Number to Base Ten to get the
answer,

1011 = 8 + 2 + 1(t0n)

(two)

= ll(tcn)
Thoir numbcer was BIEVEN.
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BAPLANATION

NTNARY ; UMBIR e
A 31 C | D '
1 1
1| o 2
1 1 3
1 {0fjo 4
1 | o |1 5
1]l 1]o 6
1 1 1 7
1l ool o 8
1ol o}l 9
1o | 1]o0 10
1l o]1}1 11
110 o0 12
1102 13
111110 14
101 {11 15

On card A you put thc base 10 numbers with a 1 in the
A colunn,

On c-xrd B you put thc basc 10 numbers with a 1 in the
‘B colurii.

And so on,

S0 when o person tells you which cards o nunber is on
he in cffect is telling you the binary form, This you convert
to base 10. If wc jumblc up the numbers on the crds it makes
itgmoro difficult for cnyone to sce how the trick is done., %"~
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Children can be asked to cxtend this trick to 31 numbers
or 6% nunbers and so on.

TRICK 2

Somcone writes down a scquence of 18 O's and 1's, perhops
likc this: ’

101101111001110010

You lonk ~t the digits for o few seconds cnd then they are
coyored over. |

You then rcpeat the digits in order,

EX L LANATICN

First ynu divide thc digits into groups of 3,
101 101 111 @01 110 010
You then convert the group into basc ten.
5 5 7 1 6 2
This you can remenber casily as
557 - 162|

To rcproduce the original sequence all you do is to
change back to the binary systenm,

This trick rcquires practice but once having had this
you c2n cxtend it to 24 or more digits.

E. H, Leaton
U.II.D.PO’ U.S.P.




42.

WHY DOES a©® = 1 7

A common proof that a® = 1 goes something like this.

Using the law of subtraction
of indices

But we know a¥ + a¥ = 1 so

a® must equal 1

We are saying in effect that if the law of subtraction of

indices is to be valid in 211 cases we must define a® to
be 1,

For some people this is a véry roundabout way of
proving something and consequently difficult to accept,

So I would like to suggest further evidence to support
the contention that a® = 1, » ‘

Let us use square root tables and start with any value
of a, Suppese a equals 10.




10f = /10 = 3062
104 = Ji0t = 1.979

108 = J10% = 1.333

10 = J10¥ = 1,154
102 - Ji0%8 = 1,07

10h = [ioR - = 1.0%6
10% = Jlod = 1,018
1035 = JI0& = 1.009
10 = [10& = 1.004

107% = (108 = 1.002

What 'do we observe? The numbers in the right hand
column tend to 1 and the indices in the left hand column
tend to 0. This suggests that 10° = 1,

Is it true, whatever value we give a, that a® = 1 ?
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With a class nf children we can

(i) divide them into groups,

(ii) get each group to choose a differcnt positive
value of a (some bigger and some smaller than
1), '

PP . . % 0t
(iii) wuse the square root tables to find aﬁ, a’,
5 a”, etec., |

and (iv) then suggest the value of a©,

They will find that for all values of a, their results
sugcest that a® = 1,

Students who have followed this approach using the
square root tables will find the result of the rigorous
proof that a® = 1 more convincing.

B.83. Prasad
usP
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NUMBLER . 5YSTEMS IN THE
HORTIHERN AND &0 UTHERN COOK ISLANDS

Editorial note: The January 19735 issue of Mathematics Forum
contained an articlé on the Tongan numcration system., Below is
a brief article on the numeration system still used in parts of
the Cool Islands. 1In the next issue of the mamazine we will
publish an ~rticle on numer:tion systems in Fiji.

Irior to the advent of Christianity, there were well
established number systems in the Cook Islands in the southern
and northern Cooks. There were ways of. counting all the things
from the -sea and different ways of counting all the things on
the land, The system still exists in the northern Cook Islands
- Manihiki, Rakahanga and Pukapuka. '

Numbers were not recor@ed as numerals and real objects
were required when counting. ‘hen big feasts were held and the
left-over food was distributed, pebbles were collected equal in
number to the total penple at the feast. As the food was
shared and given osut to the individuals, a stone was removed
from the heap representing the share given out,

Ti leaves (cordyline) were also used, Small strips were
torn off the leaf and each strip repreéented one person,

- 3coring of games was also done in a similar way except
that each point was recorded by nunching a hole in a tree
trunk, ‘




Holes were punched in the trunk of a tree to score winning
discs when 'pua' (a disc game similar to bowls) was played.

+ Counting in the Maori language today is a translation of

the Hindu-Arablc system.

Tal Ngauru < One Tens
Rua Ngauru -~ Two Tens

Tauatini
Anere

-~ Thousand
~ Hundred

COUNTING THINGS FROM BOTH LAND AND WATER - Southern Cookg

English Maori Number English Number
Numbexr in Words Equivalent Sentence
1 ta'i one 1
2 rua two 2
toru three ]
a four 4

+
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nIsury ma rua

ten and two

5 rima five 5
6. ono six 6
7 itu seven 7
-8 varu eight 8
9 iva nine -1 9
10 ta'i ngauru -one ten
11 ta'i ngauru na one ten and 10 + 1 '
ta'i - S one ) .
12 ta'i ngauru ma one ten and [ 10.+ 2 '
rua two : :
. -~ ; . DR WU -
13 ta'i npouru oo one ten and 10 + 3
toru three
The pattern continues up to 19.
20 ta'i taliau onc¢ score 20
21 ;o'i tekau ma one score and 20 1l
talti one’
_ 22 ta'i takau ma one score and 20 + 2
- Co ra ' two
23 ta'i takau ma one score and 20 + 3
toru threc
2L ta'li takau ma one score and - 20 4
a four
- -
Theé patitern continues up to 29,
- 30 va'l talzan na one séore and |1 x 20 + 10
uru=-nsauru ten :
21 tolou ma uru- one sconrc and 20 1 x 10+ 1
ngauru ma ta'i ten and one
22 2lzal Mma uru- one scorc and 20 4

1x 10 + 2
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onec scorce and

23 trlrau mn uru- 1 x20+ 1 x 10 + %
' ngouru ma toru ten and threc
The pattern continues un to 9.
40 ¢ rua takau two score 2 x 20
50 e rua takau ma two score 2x 20+ 1 10
uru-ncauru and ten
—— - r— s sen  w . -e—m. -
50 oko toru three ascore 2 x 20 .
70 toru takau ma three score 3% 20 + 1 x 10
uru~-nsauru and ten ‘
80 oko a or a takau four score 4L x 20
90 a tukou ma four score 4Lx 20+ 1 x 10
uru-ngauru and ten
100 oko rima or rima five scorc: 5 x 20
takeu :
The pattern continues up to 190,
R
. 200 e ta'i rau one Ltvo 1 x 200
hundred
300 e ta'i rau e one two 1 x 200 +'5 % 20
rima takau hundred and
five score
400 e rua rau two two 2 % 200 T,
hundred
500 rua rau ¢ rima two two . 2 x 200 + 5 x 20
takau hundred an
five score

The »nettern continues up to 900,

ERIC

Aruitoxt provided by Eic:
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COUNTILIG MLINGS ON IWND - Northern Cook Islands

Inrylish Maori Number English Numbcr
Number in Words Ecquivalent Sentence
1 e tahi meca one thing 1:x1
2 ¢ tahi falcahoni one pair 1x2
3 ¢ teru mea threc things >2x 1
4 ¢ rua fakahani two pairs 2 x 2
5 tanahi five 5
© L ¢ toeru fakahani threce nairs 3% 2
-7 e uitu mea seven things 7 x 1
——— s e PR
8 ¢ fa frkahani four »airs 4 x 2
9 ¢ iva mea nine things PO 1
———t - - . -
10 nurunurt ten 10
11 nurupuru ne tahi ten and onec 10 + 1
nmea thing
12 purupuru ma tahi ten and one 10 + 1 x 2
' falkohani pair
17 purupuru ma teru | ten and three | 10 + 3
mea things
14 TurupuUruY ma rua ten and two 10 + 2 x 2
fokahani pairs
15 murupuru mo rima | ten and five 10 + 5
mea things
16 purupuru nia teru ten and three | 10 + 3 x 2
fakchani nalrs .
17 nurupuru ma hitu | ten and seven | 10 + 7
nea ' things
18 fa falzahani ten and four 10 + 4 x 2
nairs
O

ERIC

Aruitoxt provided by Eic:



50.

19 puruuru ma iva ten ond nine 10+ 9
mea things
20 e tahi takau one $coroe 1 x 20

The pattern continues un to 29,

30 ¢ tahi takau ma one scorc and | 1 x 20 + 10

purupuru ten
- - U G, L

4.0 e run kau two scoregs 2 x 20

50 rua tulau ma . two scorcs 2 x 20 + 10
nurururu and ten

50 1 tei ftu takau : three scores 3 x 20

70 tei ta taleu na three scores 3 x 20 + 10
purupuru and ten

The oatsern continues up to 190.

200 e tahi ta rua one iwo . 1 x 200
hundred

llote thet this system actucally catered for numbcrs into the
millions,

Paierc Mokaroa
Demonstrator

Teachers' Training Centre
Rarotonga '




SCRAMBLED WORDS

P

DT

Unscramble each word, ©IKach one 1is a word used in mathe-
matics., Write the answers in the space at The side, Put the
circled letters in the message box at the end,

PIPMATTLLICNIOT
BARA

GOLY NSO
RRATTUNSCTO
NIGALS
DEDVTI
TERMTRPLE
SATMAH
LATEINOSU
READOGOB
MACLSDET
DDPNOYAST

ORDNTCOTASE

ERIC

Full Tt Provided by ERIC.

0 I ) A
HOEN

HREEREen
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O
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oL
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OO0 000

Maureen Young,

Fauline Chang,

Cyathia Cheer,

Alice Chow

of Piji Chinese Primary School
Suva

ERIC
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[ THE ELUSIVE SQUARE

Editorial note: This puzzle apveared on page 37 of the
January edition. The square proved so elusive that at least
one member of the editorial board was counvinced that a solu-
tion did net exist, He then devoted his time to trying to
prove the non-existence of the solution. The fact that he
was not successful in this task is understandable having read
the second part of Paul Schorield's article.

How often we see a puzzle and think, "I'll try that one
day." Procrastination is an evil we see in our pupils, but

Before reading through this solution DO TRY THE +ROBLEM.
Remembel Lady Macbeth when she was urging her husband to stab
Duncan?

"We fail? But screw your courage to the sticking-place,
Apnd we'll not fail"!

THE TPROBLEM is to move the large scquare from corner A to corner

D.\J You are not allowed to remove any piece from the tray or to
ERICte any piece.

IToxt Provided by ERI



S0LUTION

The tray may be thought of as twenty unit squares (4 along
the top and 5 down the side).

L1 1213 14]

H1 1
5
Ha 2
S1| 52| spoce |3
H3 4
Vi | Ve
Ha 5 .

The squares, horizontal and vertical rectangles have been
labelled as shown, and the moves are described as follows:

(S2, R2) - move Sp two units to the right

(S, Dj) - move S one unit down
(Hq, L,) - move Hy two units left
(Hs, U;) - move Hp one unit up

The diagrams show the various stages in the solution:

a) (52 Ru), (81,Rn), (5 ,D1), Hy Ha
, S
(Hy Lp) (Hz Uy), (81,U7) Ll
P ’ w7
(Sl,Rl), (5 , R1) , (Vl,Ug)) L V1 // /_;.: )
(v2,Ly) | (Hz,Ly) |, (M4, Xy), : » :
3 1
(8z,D2), (51,D2) , (8, Ry), Vs :
He S2
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b) (Vl,Rl) ‘ (Vg,Ug) , (H;)Ll))

Ha
(Hy,I1) , (S2,In) | (S2,U1), 5
(Ha R, Hz D V1. D H 4
Ha,Rp) | (Hz Dy)  (V,D1) 77
(V2,01) , (Hy,D1) | (H2 1) - | Sz | 57 e
(5, U1, (82,U7) | (83,U1), He
: V. ]
(H4,U1) , (H3,R2)  (V1,Dy), Va | V1 v
(V2,D1) , (82,I2) | (81,1p).
¢) (8,p1) ,(Hy Rp)  (Hy, Up), He ] s
- 27
(VgiUl) ) (H§;L2> , (Hq.,Dl), e
—_—
(5,D1), (81,R2) (S2,Re), Vi | Vs S
(H1,D1) , (Hp Ip), (82,U1),
(Sg’Rl), H3z Hi

d)  (H2,R)) (Hy Ry), (V2 1),
' (Vl,Ll), (s ,I1), (81,Dp),

(82,D2), (H2,Ry), (H31 Ry), Furika !
(Vo,Ry), (V1,Up) (5 1),
(81,17}, (81,01) | (Hy,Uy),
(Hz R2) | (8, Dy),

If anyone has a shorter solution
- I would be pleased to see it.

P. Schofield
Q Adi Cakobau 3chool

EBJK; Suva
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WHAT'; NEY ABOUT NBY W THILLTICS

BEditorir) note: In sur Jnnunry 1972 issuc we published an
article on 'now! mothematics by Mre. R. Nathan of Nauru. The
following articlec by Mx. V. Raylu of Fiji is on thc same topic;
but offers ¢ different point of vicw,

Today, in this technologicel age, the spirit of innovation
is characteristic of mathemstics education; new syllabuses con-
tinue to clter traditional content, classroom activities of
nupils, and tcacher's approach in mathematics tcaching at 211
school levels., DMany are talking about new nathcematics, but
only a few really know what it is. So the questions what new
mathenrtics is and why it should be taught in schools arce now
matters of grect concern to many educators as well as to the
comaunity at lerge in Fiji.

WHAT IS NEW HMATHIRUTICS?

The vastly divergent opinion about the new nathematics
course cames at least portinlly from the fact that the term
'new methemetics! means so many difforent things to so mony
differcnt pcople. So the origin of discussion surrounding new
mothematics is a problem of semantics., With regard to this
problem, thc error hecre is in the use of the word ‘new! in
connection with mnthematics at the post-primary level, My
fecling is that to a layman this usc of the word implics that
the mrthematics nov being taught has just becn discovercd.,
This is not so. Thc term 'New Mathcecmotics'! or 'Modern Mathe-
matics! doés n~t nocessarily imply the introduction of =
comnnletely rcvelutionary syllobus »t the expense of a more
traditional one, but more cof the changc in dpproach in the
tcaching of the subject and in the emphasis and selection of
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WEY NI

It is 1 myth to r:i:crrd mothamatics os 2n cneicnt scionce

' denling with static idens. HMathemntics in the »nost was regarded
8 o trinod of ~rithmetic, algebrr and mceometry which had little
coherence oand no structurc, With the r-pid cxplosion of mathe-
maticnl knowlcdgu; with thce roapid devcelopment in the ficld of
technoslogy, with the ndvance of »nsychelogical nnd cducationa
knowlcdge of child gprowth ~id deovclopment wnd of lenrning
nroccesses there is tromendous nced for mathemntics as a
discinlinc to be kupt under revicu tr cnsurd nrogressive
improvcmcnt in the curlity of mathematicsl cducntion for
m~thematics vas ond still is » dynomic subjcct, Todny; there
are new idcecas ~bout numbors; ncw ways of poerforring colculon-
tinns, ncw theorcms ta~t arc being proved in ~lgebra ~nd
teonetry and cocupletely new ficlde of nothennticse “hy then,
should we not study ncw mathamatics which had »bvious pedn-
soemic~l ~dvantages ond is nore relevent to our accds? Surcly
bcecause mathemntics has been crented by mon, it should be
caferced in this new ferm by man?

The ncw nethencuics coursce énes include sonc new subjoct-
notter which is important for it has considerrble ncw practical
2oplicntinns and contemporary usnge. Selcntists ~re utilizing
acw ficlds of mrthemetics such as topology, nnnlyqis; conputers,
veetors, stotistics, cte., o £fill in gops in knowledge of
biclngical, chemical ~nd rhysicnl sciogcos. Hotheiotics is
being uscd widely in the socinl scicaces nd by psychologists
to study humnn learning and behnvieur.,  inoy oconorists today
find thot they must understand gane thenry - » branch of mathe-
m2tics which did not renlly coxist &5 yoors cmo. In busincss;
the r.xthematics ~f »robobility ~od lincar proqrrmning is used
to schedule production 'nd distribution. The use ~f statistics
in industry ond nony other fields nns boen increasing by leops

" znd brunds - usunlly in conjunction with conputcrs, Todny,
ERIC
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3.
anybody wihe doos not hove ~nt lecost some knowledge of statistics
cnant cven read the newsnoper intelligently. So the ncw pro-
sramcs provide not only the. fundeoncentnl processes in mqthcmﬁtics;
but ~lsc the receznition ol thelr sncinl ~pplictions for the
effecetive soluticrns of cunntitetive =robloms in deily lifc. In
addition to preoviding intellecetul flowour ~nd intcllectunl
chnrllenge, o knowlodse of the ncw subject-nctter is cessenticl to
the ordincry citizen s well ns bedine importont for many voca-
tions, ~nd these then, h:ive been given ~ new depth in the ncow
mathenatics drogramnces. To so mmny pupils Jduclidinn geometry

wig simsly o renetitinn of o scries of vroofs that werce of no
~bidinn intercst cven to rrofcesicnal mathemnticions. Howcvcr;
most of Duclidian .geonetry is now substitutced by tronsformation
meonctry wiich is much merc intcresting ond stimulating both in

tenching and in le-rning,

It should e nnted thnt te accommodate the new topics, the
treatment of sone »~f the old topics hns bcoen alterced and the
number of drill problems has been rcducod. NWow noavhenoctics
offers more to n child both in content ~nd vnluc thnn did trrdi-
tional @ themotics. It is thercfore a meoningful wm-themotics -
meaningful te the toenchers, to the pupils ond oven to the parents
whe have same understanding of the subjeet.,

Modcern high—cnced computers have hed 2 profound coffcct
nroushout the world. They nre now not only uscd tn carry out
the mass of numcrical cnlculations involved in solving problems
in cagincering ond scicnce but a2leo in the field of genoral
problcm solving. The computer is crnnected to new mathemnobics
in ~ npumber of ways. Somce subject-motter in the ncow syllabuses;
such as scbts, binary numbers ond symbolic logic, is utilized in
ccuaputer nroor.nning.  Mithennticel idens ¢on be lercrned cffec-
tively through computer progromming,  Although the usc of
computers in Fiji is still in its inf-ncy we cnn assuriec thot its
usc will srow in the forescerble futurce So we must teach new

O
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mnthematice to our children in order to develop their mathoe-
mnrtiecal potentinl, e must five our y-ungsters adcgu-te
knowvledge of ncthemntics ao that they will bs ~ble to better

dircct btheir coeawmon tosl: of building ~ singlce nation,

Feobably the gre - test drawbnclt of traditiontl mnthematics
was that it did not exploin the "why" of ccrtain simplce arith-
nmetic oper.itions, To = child, ns I sce it, the "why" =2s wecll
as the "how" of arithrctic operisticns ~ro importnt. How many
pupils nr teachers who hove le~rnt or taught troditional mothe-
matics crn oxploin vhy the »roduct »f two ncgative numboers is
% positive aumber, for exomple, 6 x 2 = 129 Ferhaps very
few, The tenching »f corlicr nrosrannes of mrthematics con-
sisted larzely ~f drills, nmemerization ~nd computationnl skills
at the cexpensc of n-themnticel idens which yicld imnediate
cnjoynent and sotisfction, Thun to somc nupils nathemntics
bceewe ~nnther »f the bits of drudgoery involved in growing up.
However, the new mrthenntics programmes place primary cmvhosis

on thinlting, ronsoning oand understonding. I do ntt mean to say
thot the new progrommes have ncolected computationnl sxills;
but rnther thot they hnave introduccd ~nd cnpdhosizced computa-
tionrnl skille cnly ofter concents nccessnry for understanding
the worticular oneratirn have becn developed. Evidence
sugrests thot pupils who under<tond 2 process beforc proctising
it lzarn it mrre cfficicently ~nd con usc it more coffcctively.
Thus the ncew prosronnes teach pupils tto lcern how to lecarn.

The ncw mﬂthé%atics programmes cmphagize the structurc of
mothenatics rather than isolatcd tonics=, 1t integrates the
idens, materials and nctnods within cach bronch of mathemotics
and -crogs the branchces, for it is nathcemntics as » unificd
whnle thot is presented., Thig hns led to the fact thot there
arc ccrtain important themes such os sets, functions, mathe-
naticrl structurc and nnture of proof thot pervade ncew mathe-

nrtics todey. It is largely the ncew content which integrates

O
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the branches into -~ unificd discipline. For cxnnplc, nntrices
integrrtes trithmetic, nlgebra ~nd geonetry ~nd so docs finite
~rithmetic. The nssoci-tive ~nd commutntive lows, far from
being linited tn ~lgebra, have important interprotations ~nd
~prlicrtisns in other branchos of mathem-~tics. Thus nore
~2ttention is miven to the understanding of nothemntical con-
cepts ond structure ~nd the relotinnship of mathemntics to the
child's cavironment ns opposcd to purc rote le~rning of ~rith-
mcetie skills. The new nnthemntics courses refleet nore
~dcqutely thon did the trediticnnl syll-buscs the up--to--date
noture nad use of mothematics,

he ncew nathenntics progrounes hoave explored o modern
approach t2 tiic teaching of n-themntics - an ~ppronch thnt
motivates pupils to learn .uud that cnphasizes mupil cetivivy
of onc sort or another. Often this wcthod is described as the
"discovery! approach, The discovery mcthod is the method of
chnice beeccouse understinding is morce likcly to materinlize if
the learner plnys an ~ctive part in developing idecas. Mashe-
natical ideas vhich a2 student discovers nnke scnse to him ~nd
he will be able to remember them longer, Discovery will lcad
him to feel thot mnthemntics is o humnn and growing subject.
The triumph of discovery nourishes curiosity for morc lcorn.ung.
Discovery tokes ploce through experinents, thinking, recsoning
and the study »~f patterns. So, by using physical models in
the classroon nnd varisus other cxperinent~l mnterials the
child will have .. better understoanding of mthenatics. The
cvidence of this con be scen in the Chinesc proverb, "T hea
and I forget, I secc and T vencmber, I do .nd I understand’,
Thus using hcurictic and inductive nethnds will stimulate
pupils to bec craative, develop their cnthusiasm for mthemotics,
inprove thieir intuitive thinliing ~nd cnhancce their learning ~nd
retention. Mony rodern textbooks use cxplorntion cxerciscs as
2 ncans of pronoting discovery ~nd non-verbalized nwairecncss of
Q wenntical principles mnd concebts. The object of new

ERIC
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mathematics, thorefore, is to give pupils n good understanding
of bnsic idcas wnd nrinciples so thoet he c¢on noke whatever
opplications thabt nny be called for in the future, ' '

The new nithematics, unlike troditional nothemctics, is
suitable for o range of puprils of vorying abilities, It hnas
been found that pupils who have been taught new wathenntics
exhibit nn overall superior performnnce compared with pupils
whe have nnt been so tought. I do not dispute the fact thatv
the top mark in new mnthemntics is not as high as the tev nark
in trnditiontl mnthemntics. But surcly we cnnnot mnke any
value judgements of this noturc ~t this stnge for the tenching
nof tr-ditional m~thenntics hos reached its old ~ge while the
teoching of ncow nnthemntics is still in its inf,".ncy¢ Howcver,
oho'c{n.szy without -~y hesitntion th-t the pupils who study
‘new m~thenntics find it to be more intercsting, stipulabing,
cnjoy~ble ~nd oxciting.

V. Raylu
Senior Education Officcr (Secnndary)
I'iji Departnent of Educabtion
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TRACTIONS 4iD/0R DLCIMALLS

Bditorinl notc: It socems as if the South Preific leglon will
"o~ netric!" by 1975, uaite opart fren the dircet implications
thet thiis will hrve on metheds of toenching ond on the content

of courges thiere arc sonc norce subtle copsidercticons,

Once of then is "Do we need tn spend so much time on the
tenchingg of froctions once the netric system is uscd?”

Whrt do re~ders think?

{

Here ig »n cxtrnct from - letter written by the U.N.D.P.
mothentics ~dviscer in onswer to on cnquiry ~bout this subjcect,.

e o o o o Now to comc tr. your two pnints nbout fractions
ond decinrls., Porhaps ny first comment is to s»y T don't know
what should be the relevont enphasig to give to the two topics.
For the nathemeticinans to know ~bout the rotional number systen
would be rensonoble but the same hardly applics to the nmajority
of studcnts.

Conversion from fractions t+ docinnls is I think important.
Then we could rdd, for cxonple, & + 2 1like this:

%-{-—}:.534-.5
= .83

Subtractions, rultiplicatinns, divisions crn 21l be
handlcd in thce samc way.

st prcesent however in Decinnls I, II, III, we have ‘uscd
"froction" idecos to introduce decimnl proccdurcs. For cxomple:

O
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B3 X WA= T% X 15 ,
12
= 100
= .12

But we den't have to usc froctions to producce this rosult,

=
(@)

could do gormetiiing ~long thesc lincs,

(3 x 1) » (4 x .1)
(7 x 4) x (41 x 1)
(12 % ,C1)

= .1

3 X U

i} i}

A

Neverthoeless in present circunatnnces the fraction nethod
is simpler fror tenchers »nd childven ~lilkes  Mnyboe in the

g ™y

futurc wve shnll deccide the latter rcthnd is more opnropriotce.

I hwe been asked about the positien on tho Continent re-—
garding school tcaching. It appoars that fraetions. and fraoe- -
Jion operations are tourht in the snme way as thoy are in non-
decimcl -roog,

Jith regord to siwdping the situntiosn vi.rics »n the
Continent. Son. penple say % kilo, scme 500 pgns., Hectogroms
rren't used but heetslitres arc (big drinkcers)). Jo what
haprons 15 that cither common fractions nre uscd or the unit
is chaaged to o smnller one, 4And surprisingly cnough decimals
~rent't used in ov ryd2y spcech. In the $~moc woy herce we tolk
sbout o dollar 23 cents nnd write gl.253.

Fractinons ~re uscd «n the Gontinent in the case of
T
ey We mey hrve a situation in vhich A roets %, B gets
gexe %. Here we ourtht ~t lecast to be able to check that

However I must adnit I cont't H..ink of many situntions
wherc rfractions arce geing to be of ruck valuc.. 3o where do
we 3r from here? It would certninly scen that the fractions
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c.uld be played downe Alse when we arce o little clenrer in
our ninds we could stnrt rcvising sonce »f the naterial,
Ferhops we couvld »Hut these idcens into M-thomatics Forun ~rd
ash rerders for cxmuiples of situ-tions where frretion work is
indispcnsible,

I don't think therc is much to worry nbout in the scnsc
thnt cny work taught from - "problen” vicwponint dovelops
cbility nd broadcens cxpericnce. Ve have tricd to usc this
cpproach in the units Fractions I nnd Fractions IT and in
fact in 21l the units, liserceover this is, os I scc it, the
fundonent -1 task to which we should be devoting sur cnergics,

I'1l lock forwnrd to hcring your views about a1l this,

e ® e 2D ® e o000

O
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tI‘I{E niBTORY OF HBBASURLMUINT

LZditoriil note: This is the scecond pert of 2 chapter on
the history of moasurcment in A Short History of Mechanical
Enmincering by V. . Greaves and J. H, Corpenter, Longuans,
cnd is reproduced with the permission of the authors. The
first »art of the chapter appcared in the Jan, 1973 edition
of IlM-thcematics Forum,

THE THTWRNATT. AL PROTOTYYE MLTRE

An Intoernntionsal Convention in 1875 proposcd the con-
struction of & ncw standard metre - to be cclled the Inter-
nationcl Prototype lMetre, This was constructed from an
21loy of =oletinum end iridium and ook the form of a bar of
cruciform csection. The metre was defincd ns the distance
between two lines cngraved on the neutral planc of this
standord wihen the terperaturce cof the bar was nought degrecs
Centigrade. Copics of this standard arc held by countrics
which were signatorics to the Convention of 1875, The
British copy, now callcd the U.K. primary standard of the
metre is hcld by the Board of Trade, and is checked against
the Intcrnationzl Prototype, which is preserved at Sevres
necar Paris, at determined intcrvals,

5T/ ITDARDS OF WEIGHT

Weighing by mcons of the balance dates from about
4000 B.C., ond aprarcntly its carliest use was for the
weighing of gold. The balance with two pans, onc to hold
the weights and the othcr to hold the commodity, was in usc
in the civilisations of the western Mediterranean by 2000
B.C. The shckel was the standard weight used, varying
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between seven and fourtccn modern grammes, larger units were
the ninn ~nd the thlent which woas approximntely cauivalent
to a hundrcdveight. The stoulyurd; the type of bnlance still
to be scen in butchers' shops, was introducced by the Romons,

In 1266 o statute of Henry ITII made legel o table of
weights based on o grain of wheat taken from the middle of
the car. Thirty-two such griins were to Le the weight of onc
silver penny, twenty poennyweights made onc ounce, and thewe
wcre twelve ounces to the pcund, The pound was nlso to be
the weight of twenty shillings. It will be scen that this
system of weights bore a dircet relrtionship to the monctary
systoem of the period, and in fact couins were uscd as weights,

Our prescnt avoirdupois systca with its sixteen ounces
to the pound was odopted corly in the fourtcenth century,
and was uscd at first only for weighing bulky commoditics.
The two systems continued in use side by side, vith the
carlier system becoming linown ng Troy weight. The Weights
and Mcasures Act of 1878 abolished the Troy pcund, and the
Troy ouncc was rcserved for usc in the gem and precious
met2l trades.

In the reign of Elizabeth I o new set cf standard
weichts was prcparod; and the hundrcdweight was fixed ot
112 vounds avoirdupois, with twenty hundredweights to the
ton. The Pilgrim Pathcrs cstablished the avoirdupois
system in Amcrica, but thce hundrecdweight become fixed at
100 pounds giving ~ ton of 2000 pounds. Thus the U,S.A,
ton became known as thce 'short! ton.

Although we have used the word weight so far in this
cormonly zccepted sensc it 1s morc correct for. engincers
and scicntists to refer to o mnss of one pound., The weight

O
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of one pound being the force cxerted on a one pound mass by
the carth's gravitationnl field, This is morc usually stated
as that force which, wvhen applicd to a nass of one pound;
produces an accelerntion of 32.2 fect per second,

Weights, volumes, arcas, and liquid mocsurcs, were all
ratinonolised when the metric system wos being created in
Francce, A logicol system was designed in which these quan=
tities were cxpreossed in torms of the metre, The standard
unit of mass, the grumme, was taken to be the mass of one
cubic centimctre of watcr at a temperature of 4°C. Larger
and smelleor units in multiples of tcn werce named.with the
samc prefixes os those used for the lincar unitse

Tl UNHITED XINGDOM PRINARY HTANDARD CF THE TFOUND

The U.X. Primary Standard Pound, formerly the Imbvoerial
Standard Pound, was nroduced in 1856 ~nd is defined by the
Weights and Measures fct of 1963, It is a cylindrical solid
of plaotinum with a swall groove cut around its surface so
that it may be lifted with an ivory fork., The arrangements
for the disnosal and testing of the Authorisced Copies wre
the same as those for the Stonderd Yard. The Weights and
Meesurcs iict 1963 defines the pound in terms of the kilogram
s beling exoactly 0045359237 kg,

THE TITIRNATTICHAL FROTOTYPT INITOGRAMIE

This was cstablished in 1889 and consists of a
cylindrical so0lid of an alloy of platinum znd iridium with
its diamcter ecual Yo its height., The arrangements for
copies arce the same as thosce for the Prototype Metre.

S
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A WL ECTION ON RWPLECTION

e e ————n

Have you ever taken a photograph of a scene and its
reflection in still water? fThe pictures below show a photo-
graph taken from a launch on the lagoon of a house with a tree
behind it. The direct scene is given in Fig.(i) and two
alternative reflcctions A and B are given in PFig,(ii). Which
of these would appear in the photograph?

Fig. (i)

() (b)

R N

- - - . -

To conesider this problem we must first look at the scene

in cross section, and then for convenience reduce it to dia~-
o . - .
1{USrammat1c ferm (fiF. (iv)).

FullToxt Provided by ERI
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Fig. (1ii)

’ T A T L Y S RIT
X ....!:%Z ‘ — x'
J’
| A//
gn;’"' ,
¥ -
Fig. (1v)

When & photograph is taken each point if projected through
A onto a vertical plane say (YYLl) at the back of the camera,

The image of C will appear at C} and that of B will appear
at Bl, The imege of the point D on the trunk of the tree will
also appear at B! since A, B and D are in the same straight
line,

From A we will only see the trunk of the tree above point
D in the photograph, the rest of the trunk being hidden by the
houso, : '

With the reflected scene, light from object points are
reflecied by the water and then o to point A,
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®
A
L=

y

To get an idea what the reflected scene looks like we can
imagine A reflected in the water to Al and consider B! and
cll the projections of B and C through Al onto the plane YY1,

In this case it is point E which becomes coincident with
point B in the reflected part of the photograph. Anything
below can't be seen because of the house, In particular point
D can't be seen but it could in the direct view,

Reflections become compressed as in Fig,(ii)B. This
Phenomenon can be seen in many pictures in magazines, calen-
dars and books. Have you ever noticed it?

G. Longmore
British Secondary School
Vila
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SLNTWE D TTINE SEDS

At sonce stage in most new lathematics courses work relating
to sets is taught, and as part of this topic finite and infinite
sets are mentioned,

Pinite sets may be defined as countable (or numerable) sets,
however large the number ~f elements may be., Infinite sets are
these whise rmembers are uncountable,

The cardinal number of o set means the number ol elements
the set contains, The c2rdinal number of a finite set is finite
wirilst the cardinality of infinite sets is infinite,

The firite set {0, 1, 2, 3, 4, 5, 6, 7, 8} has as its
cardinality 8, whereas the set of whole numbers W = {O, 1, 2, 3,
Ly «ve..} has infinite cardinality.

One n~f the best tests to enable us to decicde whethexr or not
a set is finite or irfinite is to take any ~roper subset of the
set and try to match it with the set in a one-to-one corres-
pondence.

With finite sets we connot find a one-to-cne matching
wihilst with infinite sets we are always able to match the set
with a »roper subset of itself.

Examples:

Le Tinite secs

et P = {a, b, ¢, a}
Q = {19 29 39.4}

iJe con match each element of P with one element of Q like

this,

& M
]

P
e o
Ve o
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The cardinal number of cach set is 4, P and Q are called

eouivalent nets

Let us now toke T ond a »roper subset of P and try a
similar matching,

P = {a, b, c, a}
ORISR RCP
R = {a, b, ¢ }

This test shows that P must be finite,

B. I..finite sets

Let N = {1,2, 5, 4, 5, 5, eeues}
E = { 2 Py L" Y 6 ,onoo}

so EC N or T is part of N,

idowever we can match each element of T with a corres)onding
elenent of N lixe this.

N o= 11,2, 3, 4, 5, 6, eeees}
N N
I .
E = 92, %, 6, 8,10,12, .....}
This may scem strance but remember each set has infinite

car dinal ity *

Strante features about irfinite sets are not limited to
nunbers.

Ce Two unequal line seguments,
A B

C — + D

smach noilnt on AB can be matched with exactly one pcint on
CD and vice versa. This can be shown like this,

ERIC




AB C (D

CD =

“learly CD has a sreater measure of length than AB but
each line contains the same cardinal number of points.

B, Two unequal dises.

A B

Each point in disc A can be matched with exactly one point
in disc B and vice versa, This can be shown like this.




A = fpr, 9, Ry ...}

t 1

B = {p, ', R, «.0u}

Disc B has & greater area than dizc A but each contains
the <ame cardinal npumboer of rointo.

It is interesting to note that the smallest possible circle
contains only one point and so has finite cardinslity,
whilst any other circle which is slightly bigper than this
smallest circle contains an infinite number oproints.

Peter iitches
Tereora College
Rarotonga




(1)

(2)

(4)

(5)
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llere arec some interesting sets to thint about,

The set of all neople on earth - Finite or Infinite?
The sct of all sand grains - IMinite or Infinite?

The set of all stars - Finite or Infinite? )
(This devends on what theory of the universe you subscribe

The set of all molecules on the carth.

Before we matched the set of natural numbers W with the
set of even numbers E (or multiplces of 2). Can we natch
W with the followins subsets?

(a) Tliultiples of 10,

(b) Imltiples of 100,

(¢) TIMultiples of 10,0C0.

(4) TIultiples of 1,000,000,

(e) IHultiples of 1,000,000,000,000,000,000.

Are these subscts still infinite?

Po EtCheS
Tereora Cclleze
Cook Islands
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U.N,0.T, CUMRICULUM DBEVILOPMENT «ORIESHOP

Editorinl notc: During the long vacation ~ Curriculum Develop-
ment Workshop wins held ot the University of the South Pacific,
Porticipants from all the major islands in the South Facific
~ttended, The brsic aim of the workshop was to give training
in 'nd opportunity for the writing of school material (pupils!
pamphlets, teaclicrs! guidcs; ¢tc.)e The subject ~rens covored
were English, Social Science, Basic Science and Mathematics,

To give rceoders some idca of whnt was 2 most useful workshop
we include:

(i) A list of participonts. (Thesc ncople may be
contacted for further informotion.)

(ii) Somc photograinhs,

(iii) The Mathematics Scction Report.

1

MATHEMATICS FARTICIPANTS' NAMDES AND ADDIESSES

NaME COUNTRY ADDRESS
" 1. GURDAYLL SIFGH Fiji Curriculum Development
Unit, Educ~tion Dcpt.,
Suvite
2. XALI LAXSHMAN Fiji Curriculum Devclopment
Unit, Bducotion Dept.,
Suva,
3¢ LAURIE VILLIAIS Fiji Steclla Maris Primary
School, P.0.Box 97, Suva.
4,  SANMUBLA R, OCMONT Fiji Nausori District School,
P.0., Nnusori,
5. PIP LEATON Piji U.N.D.P, Scction, U.S.P.,
_ P.0.Box %36, Buva,
6. BSUANTILAL FPATEL Fiji Shri Viveknnrnda High

School, Nnadi.
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8.

15,
16.
17.
18,
19,
20,

21,
22,

25,

NAME

JLL\J)I‘ D n R!lo

GLANGA DHAR

TU TSL.L J. V ;,,L

LLTULOU TAULAHT

HCBTKAKA KAVAPALU
GINL TuilULU

HOEL McNAMARA

QED JUNGWIRTII

JOHN TOURLARLTIN

FPATHR ELLERY

PETER ETCHIS

DES BURGE

Q0GR THITING

GEOIFT SYKES

IIURRAY 2R0BIRTSON
LIVY TANUV.SA

UALENISE SUFIA

7.
COUHTRY

Miji
Fiji
Tonra
Tonga

Tongao
B.3.I,%,

B.5.I. T

New Hebrides

New Icor1do<

Coock Is.

Cook 1Is,

Australia

G.E.I.C,

G.B5.I1.C,

Niue
W. Scmoa

W. Szmon

ADDRESS

Shri Vivek-nnnda High
School, N~di.

Centrnl Fijinn School,
Nousori,

In-5c¢crvice Troining
Centre, Nuku'alofa,
Tongn High 3chool,
Nuku'alofa.

Tonga College, 'Atcle,

King George VI School,
Honlara.

King George VI School,
Honiarn.

Onasua High School,
ifata,

British iiccondary School,
Vile,

Nugao Tcochers' College,
P.0.Box 117, Rarotongea.

Tercorn Collogo;
Rarotongza,

51 Wattlc Rocd,
Brookv.ale 2100,

King George V School,
Bikenibeu, Tarcwa.

Hiram Bingham High
School, Beru.

IIigh School.
Leififi Intermecdicte
School, Apin,

Education Dopa rtmont
Apia,
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SOMLE OF THE MATHEMATICS SECTION PARTICIPANTS

MATHEMATICS SECTION REFORT

1. ORIGINAL AIMS

1.1 The basic aims of the workshop were to give
training in and opportunity for the writing of mathema-
tics material.

1.2 Although we felt that this had been accomplished,
many participants expressed the opinion that the workshop
had been of great value in other respects. Included

o among these were opportunity for

ERIC

Aruitoxt provided by Eic:
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WORKING ON "NUMBER BASES"

PRELARING A UNIT ON "SETS"
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contact botween people from different parts of the
South Pacific region (this ~pplics particularly to
people from outlying islonds),
discussion of mathemuoticrl issues outside (as ell as
within) the mein workshop framework, _
the wromotion of co~opecration and tolcrance;
the Univergsity to become more regional in nature.

2, LETHODS OF WOWKING

2.1

2.2

2.3

First we considerecd

curricnlum development proccdurcs in the countrics of

the region,
the way in which the U,N,D.P. Mathomntics section has
been functioning,
the aims and objcctives of mnthemotics teaching;
the influcence of these aims on
(a) methods of tecching,
(b) clrssroom organisation,
(¢) the content of courses,
(d) textunl material,

Following this, time was dcvoted to

production of topic outlines,

sroup (sometimes small, somctimos large) criticism
~nd sugscstions,

draft writing and duplication, _

further group analysis of mathemotical content and
of Bnglish lnnguege,

rcvision of draft, ;

*

duplication of revised version,

Participants were able to teke away all duplicated

productions, Some of these were 2t first draft stage -~nd
somc nt the revised stages




MATERTAL PRODUCTD

2.1

Includecd were:

Work card supnlement to
Work card supplcment to
Pupils! remphlcts
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Tenachers' Guide on "lethods of teaching",

Tcoachers! Guide on "The usc of the ncwspaper",

Teachers' Guide on "The use of work cards',
_Teachers' Guide on "The use of puzzles and problems",

"Decimels IV,
"Angles",
"Indices",

"Logaritams",
"Trigonometry IV,
"Trigonometry II",
*“Trigonomctry III",
"Crlculnting Devices",
"air travel (S~wmoon version)",
"Reading and writing numbcrs",
"Circles",
"Shipping",
"Sets'",
"Numbcr bases I".
Guides -  "loney",
~*Direccted numbers",
"Air travel,
"Statistics",
"Arca II", _
New Pupils' Pomphlets which were started included:
"Solids and drawings",
"Networks",

Tcachers!

"Geometrical transformations®,
"Polygons",
"Matrices",




2.
3.2 Continuntion of production. Aftcr the present work-~
shop wc intend that
- the pattern of the wortkshop should continuc (comuni-
crtion will be by nost or, if roussible, by satellite),
- country writing groups will be cnlarged,
- the U.1,D.7°. will circulxte dr~fts, comments, ete. ,
- commitments to furthor writing will be made by
country wyiting proups. .
We also cnvisage, besides producing now matcericl, that the
e concept of\a continual rcvision of cxisting moterinl will
be built into the curriculum development system we are

crcating.

4, DRLCCMMENDLTIONS (These cre gencral but.not necessarily
unanimnous. ) '

4,1 Conccrning workshops

- DMore time is nccedcd to rcach thé production stage.
i workshop of threc wecks' duration is adéquate if
goneral lectures arc given in the evening or made
optional. _

- Boetter facilitics arc nceded for production.

- Morc notice should be given of the nature of a
workshop., ‘

- In ~ futurc workshop, it was felt desirable, for the
sake of continuity, that perhops half the pcople
should bc the same but that new pcoplc should also
be given the opportunity of toking part,

8,2 Concerning communication
- Regional newslettoers shcoculd be put into Mathemetics

Forum.
~ This renort of the Mathecmatics Group should be put
into Mathcmotics Forum.
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- The U,N.D.T'. Unit gencrally should malke more usc of
Extension ‘Serv1coc rgproocncitlvos for imparting
information,

- Country Bro~dcnsting Ccmmissions chould be scnt
toped intcrviews, rcports, ctc.

a3 Concc¢rning UN. D, P, assistance

It was recennended that tixis be continued ~fter Deccmber

1975,

ol Conccrning Reminnnl Mathematics Development Committceces

Where thesce did not cxist, it was rccommended that commit-
tees of local teachers be createds In other countrles 1t
was rccommended that thesc commlbtcps be strcngthonod '

4.5 Concerning cx~minations

It was rceccommended thnt a written statement be sent to
Dircctors of Educntion pointing cut
- that N~w Zealend had agreed to cxamine South Pacific
courscs at School Certificate lCVbl’
- the cextent to which these 5chool Certificates arce
acceptable in countrics oversoas;
- the present stage in the formation of o South rFecific
‘Bxomining Body. '

ERIC

Aruitoxt provided by Eic:



84.

CURRICULUM DEVELOPMENT ¥WORKSHOP
3CME FEATURES ATWECTING CURRICULUM DEVELOPMENT

Lditorial note: Lt the start of the workshop participants
were asked to survey the curriculum development in Mathematics
in their own country. Hcere are somc of the points which were
mcntioned,

- Countriecs arc at differcent steges of development. Some

_have an cstablished Curriculum Development Committec, others

none,

- In somc arcas the curriculum is dependent upon external
cxaminations, in othcrs on the particular wishes of teachcers..

~ Entrancce examinntions referrcd to are the New Zealand
School Certificot» and the Cambridge Overscas School Ccrtifi-
cote,

- It is clear that teachers are not s~tisfied with thesc
extoernal examinations and very strongly desire a declaration
concerning a South "Pacific School Certificntce,.

-~ ceause nf the lack of such o declaration some countries
arce hcsitant to join whélehcartedly in the U.N.D.P. projcct.

- It was felt that the U.E.D.P. materinls could form a
basic core for thesc overseas cxaminations. Evon so specicl
units would have to bc written to copc with variations both
in content and notation,

- While it was felt desirable thnt cach country should
dovelop its own nroduction unit there were few in oxistence
at prescnt. Anxicty was cxpresscd cbout the cost of booklets
~nd thc difficulty of production. Onc suggestion rclated to
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the formation of o Centrnl Production Unit, It was agrecd
that the problem necded urgent consideration,

~ The variatiecns in stondoard and levels of English compro-
hension throughout the rcgion were noted, It was nccepted
thot the materials producced should cater for thesce differcencces,

- Primary curriculum deveclopment will soon have on cffcct
on tho starting peoints for sccondary werk, The prescent topiz
system should cnable countrices to copc with any changes which
are noccssxry.

= dhilst "ccoptlno thb 1doa th~t muthemwtlco should be
.proscntod through problcm situntions it was agrecd that
sufficiont ~ttention should be given to the development of
skills in computation.

Participants had these comments to mrke 2bout the topic units
on vhich the U.,N.D,P. sponsorcd programme is based, .

-~ It wns felt de°1rable that at the back of each unit therc
should be a summary of the salient features.

~ Therec was a suggesticn that in somec cascs more coxcrciscs
could be included to consolidate idcas. Also teachers would
be encouraged to supnlomont the matcerial with work cards of
their own.

~ 4Work cards werc clso of v:lue for dealing with local
environmental situctions,

L

=
-~ There was on expression of opinion that therc werc many

good traditional topics that should be included,

-~ Bomc participants felt very strongly the nced for o unit
on "“ot Language", os this longuage provides for a unification
of mnathemntics,




6.
- Advantages of the pamphlet systcocms werce outlined.
(i) Mrny people could jein in with the writing.
(ii) Thc systom was flexible.
- +Choices could be made by countries.
- Alterctions could casily be made in the
light of changing situations or ncow idcas,
(iii) Children like the system. _
(iv) Topic pamphlcts do not have the inhibiting
c¢ffect on development that a hard-covered
textbook has, -

~ Difficultics of the pomphlet system werc financial ond -

administrative,




